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Motivation

o Understand spatial 
behavior
• Habitat use

• Range expansion

• Potential for connectivity

Jim Peaco



o Integrated step selection 
functions (iSSFs)

• NCDE bears

§ 2003 – 2021 

§ May – Nov

• Model for each individual

§ 46 females

§ 19 males

Movement
Models



Simulating Spatial Behavior

o Simulate movements
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• # of steps/cell à 10 
quantile classes
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Assessing Predictions

o Overlay locations
• 2003 – 2021 
• 165 females
• 97 males
• >377,000 fixes

o Summarize 
performance



Assessing Predictions

73.5%

Females:

% fixes per class

Males:

83.6%

à Highly predictive across season & years



Multi-Phased Approach
Phase 1: develop models, simulate 

for NCDE, test predictive power

Phase 2: apply models to GYE, SE, 
and CYE; test transferability

Phase 3: apply models between 
populations; predict connectivity 

pathways

Phase 4: apply 
models to Bitterroot 

Ecosystem
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Phase 1: Sells et al. 2022. Grizzly bear habitat selection 
across the Northern Continental Divide Ecosystem. 

Phase 2: Sells et al. 2023. Grizzly bear movement models 
predict habitat use for nearby populations. 

Phase 3: Sells et al. 2023. Predicted connectivity pathways 
between grizzly bear ecosystems in Western Montana. 



o Goal: predict 
habitat use

• Natural recovery

• Reintroduction

o Study area

• Based on 10j 
boundary from 
2000 ROD



o First set of simulations:

• Natural recolonization

o Start zone: near I-90 & I-15



Natural Recolonization

o Northeast corner

• Sapphire Mountains

• John Long Mountains

• Flint Creek Range

• Anaconda Range

• Big Hole Valley

o Centennial à Beaverhead 
Mountains

o BE North

Low Class     High



o Second set of simulations:

• Reintroduction

o Start zone: BE (North, 
Central, & South)



Reintroduction

o BE North & Central

• Bitterroot Mountains

• Clearwater Mountains

Low Class     High



ReintroductionNatural Recolonization

Low       Class     High



CombinedNatural Recolonization Reintroduction

Low        Class     High



Natural Recolonization Phase 3: Pathways

Low        Class     High



CombinedNatural Recolonization Reintroduction

Low        Class     High



63 Outliers: 2010 – 2023
• Mean class 9.1
• 52.4% of outliers in top class 10
• 96.8% in top 5 classes

6 GPS-collared bears: 2014 – 2023
• Mean class 9.6
• 79% of locations in top class 10
• 99.8% in top 5 classes

463 F locations,
6348 M locations

Predictive Power

Low        Class     High
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o Decision-making, e.g.,
• Conservation strategies

• Habitat management

• Monitoring design
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